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Abstract 



In a differential amplifier, when an output node of an output buffer circuit is short-circuited to a high potential 
supply node, the difference between the potential at an output node of an amplifying circuit and the potential 
at the output node of the buffer circuit becomes so great as not to be produced in normal operation. A short- 
circuit protection circuit detects such a state and interrupts or limits a base current supplied to an output 
transistor of an output pull signal generating circuit, suppressing the flow of excess current into the output 
node of the buffer circuit. 
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y*fSS£©2[g©{lJiU:C£Sfc«>, 
SIS2 2©tB7J7-K7i»e >> S5if?3 0K ^VtC 
0 ^-i?>-h7>vX^3 0 35r^LTiil 
y 7 t- @SS 2 2 CO A£ 7 - b" £ m$L&ffitl £ , 
[0 0 3 1] h7>^^ 3 0 3lznm&ffitlZZblZ 
h7>^3 0 3i:*u>h5 7— SS&Sflft* 

u-o>* h 3 o 4t,zm.m.&m.tiztztb, mtj 
7 , ;uffl@4«£lsi8l9i»e> I- -7 l 4©^-7S 

s^ss-r sysimsta* h7>y 7*304 cisftiifr. & 

7t h7>^7* 1 4C(imOT/5Wliis:&0£a<X 
h7>-^^ 1 4ttlMira*MRKfc5. -f -tic 
i?T, iht}^vy7®8§2 2©if}7J7-h-7'N©J?EA 



[0 0 2 8] 4)U tB*vty7y@»2 20dJ*y— K 

57-b\ 911 £fc<iB3©i^*®a{i7-h- 

4, 1 1 fci/a-h-rst, fcfc7J^y7 7[ElS&2 2©ffi 
tsJ-Yl C3BftS*ffitt'> 3 — h bfc7 — h* CSlftT 

6 a* a- y77@»2 2 (Dthti 7 - Y 7 NaMJfcFflEft 
iitr. CO^OSIEA7JJS?2(C^ft5a{£Vin[-]a: 

ife* (2) ■ca£ft*«(iw:&5. 

+ R) +Vin (2) 
«.^* 5 ^<|igt), HMv**7rB»2 2 ©iB^i 7- h* 7 
CJBft3«i2: aw?'* y 7 70S 2 2 © A7J7 - y ta 

2 2©£ti^7-h-7'N©mAS^iiji»rKttt»Ufc 

[00 3 2] (MZ(DWi *U iB7J7ty7 7lHlSS2 2 

©ma 7 - h 7 a**H«Mfc«f©ma«ffi£ ^ <ft^«Ea* 

SI|lQ$n-C^S7-K, #J;L<£> £2£fcttlM©*B 
m{i7-h-5, l 2£fctt«%«ti7-Fi:2/3-M- 
Sk, Hl*^»7rigi&2 2©tB7j7-h-7{C^n?.m 

So MoT, fcB7J/N--7 7 7'lH]g&2 2©ttJ7^7-h-7^e. 

->3- h u*:7- H^a^gEftai-r, c©B#©,steA 

7j4S?2©m{4Vin[-](±±S (2) T-^ft-Sm&t 
C©Bt©SSA7Jig^2{C31ft5*ffiVin[-](i 
I^SteATJii^ 1 fc:«ft«*ffiViu(+ J J: & *(Et^«ffi 

2 2©tB7J7-H7* s ->3-h UT^«tVM«) SfiA73 

2 Ki^ftsmffivint-] fc^steA**? i ©cm 

[0 0 3 3] -E-Ctto, 7>7ge2 lt±3W1U-^| 
fPftU 7'>7gi5 2 l©til7J7-h-3{cmtlS*{S:{i7' 
> 7gB 2 1 ©<7V 7- ^ y 7 U > ^©3gfflT-ftA©ffi t * 

7* 1 3cO^-XCH!/^KZ)ifi$4x.« S^&Xft 
tf$f]ffi!*Sit$#x, h7>-77* 1 3ftiKW«BC-r4 

i/7* 1 3©^-7iCLU^;i/©mfiES:-^X.x h 7 >V 

7* i 4S^*a«iBt:rs. 

[0 0 3 4] 7'>7'g|5 2 l©ttJ^77-h-3C 

7fPJffi7jh5'>y7 7 1 3©^-^«8«*(&3|l*3Mf* 

fcttsais-rs. M^cii, S4ic^-r^3t:, a*/^ 

y 7 2 2 © A73 7 - tmft 5 ®&#£B7J/s y 7 
7 , [5l^2 2©ffi:fr7-K7fcattSSf2«t;DiS5<£5, 
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S. -J * m^S.<D 2 flSO«W±C 45t», lfi^^77 
SB 2 2©A7J^-Ka»e>> JSfiBR^ OK 

k^2 0 2. 2 o sz-msXiati 

A*77§»2 2©ffi£y-K7£mdrt#»ttft5o 
(0 0 3 5] h7>^? 2 0 3K«86tfS6ftSC:i:C 
|*5>5>**2 0 3i:*U>h ^7-[§S&£ffifi2 
2 0 4£«$iW> s Sfcft5fc«k ttiTJ 
^y'>iffl«^ft^lHlES8 4»6 1 3©^- 

jx®®^?- f&Msaittf h7>i/7? 2 0 4 cssna 

t?. t£^T> h7>^7^ 1 3 Ctt«$6#8ltft&**^ 
b7>^^ 1 3ttlM*»#SC&5. *3-rs 
CfcCJi-aT* B*^s'77§B2 2©iB7jy-F7*» 
6®SKtH«^S:«®fsfc(iSi!Plt-2.c:i:i s ai*S. CCD 

I«7t:SUl6*ttkaj*M*7TlSB2 2©A7J>' 

- HC«ns*ffii:OH«U:BIDttglT» t), fcH7j;W 

2©ffi7jy-K7*e>©8Sffi*SEtt«8r*fc 
fcfcftj&l L fc*t«c«o c k £ & 5 o 

[ 0 0 3 6 ] (» 3 OCT) ±EJg 1 ©fHttffl^t ?77 
BS&2 2cDttl7jy— K 7i 5 ^ 1 k fcfctSg 2 ©it5«iS«& 
y-H4, 1 1 fc'ya-Htl^, ±§BJf§2©CT#?fS 

l$fcttll!2©fi«««ffi>'-l e 5» 12t2/3-hU 

fc<, te©0B©ai77y-h-«?©{g -('>£-£'>*©>' 

2 2©A*>'-Kkaay-K7k©Mfc*#IW1si3© 
«{42*a^.fc«iSi**3Sn, ±f3bfcS!l©0'j&U<fc£ 
±BLfc*2©«fcEI«©i!rfts£U Hl*A»7 7HB 
2 20tB73y- K 7^©iSI<jm^©^A£fc<iMf<J1ta£ 

[0 0 3 7] (Sf§4©#j) a«7/ty7 3'EI»2 2©Hi73 
7-K7C, f5II?4»CDJSH-e, ffi*/W77lsI»2 2© 

•y 7 7 SB 2 2 ©ajTJ y - K 7 tins m&#^®jif H 
®B#*©»SIWrcSb£* ft 5 tffit»UTai*/< f 
77-0B2 2*«j«1-*a*ia© h?>3>** 1 3, 1 
4 ©^-**fla£: 3 b * **ffi©Wte©*Tifc£Sft * 
*&{COV>-C4», tB7jA^7 7'(ElSS2 2©A77y— Kk 

uBTj^ — h 7 k©Hca*iwisi5©*{aes«*fc«ffi 
tfsRftifcto, ±iaufe^i©CT*>b<(±±iautm2 
©«kH«oiMpfeu a^w7 7is]ss2 2©m*y 

- h" 7 ^©a*]«fc©^*fctta#]«^©*a*j68r 

[0 0 3 8] ±i2©«totC|gjgit^tlfc^ftti«[H! 
KC&tt5SSl»V*2©*7>:ris]g&l 5* 16©ii 

SB2 2*«j5araai*aoh7>y^^ i 3, 14* 



1, 1 2k£SiJffl©y-h'i:LT^S. dtt 

5, c©£Crt«{si&^»&£ft£*MPtt& 

*0B««f:UTtt, 2o©S&5IE©*«wa, «*. 
tfl 2 Vk5 V#ffi^6ftSfc*^ «©4ifiO/«Tt>ft 

[ 0 0 3 9 ] m 1C, » 1 fiVJS 2 ©^«3S«firy- K 

4, 1 1 k£{C 1 2 V&BMinU * 1 SVI! 2 ©fi«iB 
S{4y-F5, 1 2£kfctcfg%«fti:-f.& 0 3§2tc, 
»l©»«»«ffiy-l«4Cl 2Vft91iDU gl©<S 
S3SS{4>-K U *2©fflt*«ffi>- 
H 1C1 2V» U » 2 ©flSfcWtifl^ - H 1 2 
{C5V^BJiaf^o g3ic, JBl©»«««ffi>'-H4 
C l 2 V &3tta U ^1 ©f£SilS«fiy - h" 

CU *2©S5««*ffl>'-Kl ic5v*gwau 9i 
2©(ft«»tffi>-l* 1 2s:^%^{4h-rs 0 Jg4fc, 
JBiavJH2©K*««tt>'-H4» llkfetSV* 
8tt0U m 2 ©«*«*(]£>' 5 » 12£k 

[0 0 4 0] ±SSUfcfgi;&U f lg 4 ©«£•<£, 7">5W 
2 l©fcB73**-f •^U>^ktB7VW7 7'[H]E§2 2 
©tH*«C*SW 5 tH73^-< 2. <v * u >j?ttSSBI dt- 
jj^O^ f 1MI2077>7@K15, 16tt& 
WTfc<fc*N HlM&ttfcU S1M^2®77>7 
I«S15, 1 6ttHS6«JC«l|gL^Oo -73. ±ISLfe 
jfS 2 Ml 4 ©»*tt, 7 > 2 1 ©tBTJ^-f 

^u>> ! i±ai7j>'^v7'7'[Hiss2 2©m*ae:*iW5a* 

^tJ^7l/7-7J:Di£<'5:5 0 S6oT> »l*J:V 
JB2©^5>^ISIK1 5, 1 6a s &i£U ■RaielS&l 0 

[0 0 4 1] 0U*fcf> ^2©»-&^CTtCk^Tlft0^1- 

5, 7>7 , giJ2 l©^^— KSCmftSmffiST'VT' 
gC2 1©^7"^ y^U>y©«SH-e«'ht:a:5««:A 

7ti«ft5«ffit.ai*^y7TlslB2 2©^-f 7-5. 
U>^©|gffl-e«'h©*{4i:S:5. C©«-&, ^2©^7 

5tf*«f^»^tt, 7yvm2\^tiJ- 

K3CC3!ft5flMfckiii7J/^.y 7 7@»2 2©tti7J>-h- 
7{c^ns*{ii:©«ffiM<i:> ^J5V (=5V-0V) 
k*5. «g[H!B10li, ta*^y7 7l3 

SS2 2©ffi*>'-l*7#'>3-btt3BC»4ii!|3]BfUT 

L 3^ O o 

[0 0 4 2] UfrU C©HJ6©ff^ 1 {C^"T-fe©(Cfe 
otlt T>7 , g|5 2 l©iB7jy-h-3kS2©fSmi®m 
fty-M 2k©(IBt*2©'^7>7 , @8Sl 6&g!ttU 
T^Sfeft, 7'>7 , S52 lWaiTjy— K3(C^ft5SH2 
tt, SB2ffliS««WWa>'-H 1 2tW3!i0*ftS»4©« 
(C©i§-£r5V) (caS"3^&*ffi, C©^J!S©ffJ 
Sltl±i2ffi7 7 77l9lf§l 6zMnh7>y7 
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7 t(Dmu.m&, zv>nmcDftmiic&i<^z&. ai2© 
y^>y®mi 6 ^ISfitrs V7yi>x$<n^-x/x- 

[0 0 4 3] Kt, mm, m3<D®&zmizt?zm 

ttxtizkmz [stems, &innv??w&2 2m\&t)j 

- h' 7 izMti^miAL^tiitl^y y 7^2 2(D?JirX 
•y-7U>is<Z)mmX-m7<<Dm&.£%iZ. C©*§-£\ Hi 
<D7 5>7®ffil 5#&<,>i§i&i£, 7>7&2 1 <D&t) 

; - K 3izmftznti.i:ihjv*v y 7^2 2<n&n; 

- Y 7 l,ZMtl&W.&t.<DW.{3M&, m?V (= 1 2 V- 
5 V) t&So &tfla]g§l 0!±, fcB^W 
7 r 0^ 2 2 ©m^J ^ - K 7 65 -> 3 - h ^ffi t 5 il*iJ 

[0044] u*>u z<D3m<D&mi fc^-f 
^Tii, 7'>7'gB2 1 i:^2 0ffimiS«ffiy-H 1 li: 

(DmtzmKDt^yy-m&i sz&mLx^ztiisb, t 
yym>2 1 ©a^y-h- 3 jestn sg2©igm 
mn&y-h-i iizmQ£nz>m3<Dnmn& (c©t§ 
^5v) ta-^fcwfc, z.<Dmm.(D&miT-&Wii(D 
t^yy-mmi s^Mnh^y^^c^/x 
^ v*mnE.fris^w.E.iz7 7>7£tLZ> 0 ft^x, a 
^i&f^Bficg^Tii, iii£!^yy7\s}$§2 2<DXtU — 
Ki:i±l^^>y7TlslSS2 2©tii±!V-K7 i:©«£^ 
fc£, C©JIS£©Jfc<g lCfcl^TIi, MS 1 ©<?7 >7-[I!8§ 

^caix^ns. -?-©*§s> mmeis&i o«:5i^i&ff 

CO 0 4 5] ±E©iot«j5E$ntM»titi 
HSgfcfeoTli, *CD«t5&aS^»t5, 31 ISC, tB 



fcB^l/'5^7 7'[Hl^2 2<D&£iy- Y 7^©^]*^ 

<dwlx& l < ir&mw,m<Dmm&%ifflx # h 2 tc, 

[0 0 4 6] *3C, T>7 , gl5 2 1 SrlEftTSfetfjCDlg 
l©it5«ii:fcJ;l>1£*j®*ffiy'--h-4, 5il, fcitfj/^ 

yrmmz 2zmz&-rziiiti%i(Dh7>i;z.t> 1 3, 1 

4 £fgi!nr -5 2 ®ffi«B# J; Vfi*aMM4>' - 

in 4 c, mi ©ssfcais&y -?4twi2 conmm.n®. 

J— Y 1 1 C»J«D«B*tft«:-£*.;fc»^ £ L < ttSS 

1 <D<sMm.n&s- y 5 tjg 2 ©fg««s&y- k 1 2 

in 1 ] z(D&B8<Dmmm 1 £^-r hush. 

11 3 ] c oftwommm 1 s^-miEsia. 
n 4 ] c©3gB£©jy©fc!i 1 $«a@g& 1 0 

5 ] — scDajEWCSSaiWf WilBSw-rH 

^fiftAfc^-K 2 £&A2>>»-h\ 3 fct52> 
y-K 4 JBlCDK«a«{ft>' 7 -K 5 f lCfti 
Wtffi./-I*, 6 00774 -.K<"tf*l9i& 7 Ufc 

;ua«*«^Bis, 10 fimiiiEs. 11 m2<D-mn 

Mti-y-Y, 12 JB2 0fi«jS*(4>'-K 13 V 

—y.W&-h\-7yvy,$, 14 ^y^mmtiy^yv 

7s9. 15 B1©*7>7Th]8&, 16 S2(b^7> 
7"[HlSS> 17a~17d ffilSSt. 18 ^1 ©A 
^y-h\ 19 m2CDXtiy~Y. 2 1 TVT-gB, 

2 2 tttfj^v7 7lHlB. 
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